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Suomi NPP CrlIS and Metop IASI sounding retrieval accuracy and potential forecast utility have been validated through the analysis
of data obtained during three airborne campaigns: the 2013 S-NPP Cal/Val-1 conducted over North America and surrounding
waters, the 2014 NASA Hurricane and Severe Storms Sentinel (HS3) campaign held over the North Atlantic, and the 2015 S-NPP
Cal/Val-2 campaign held over the Greenland/Iceland Arctic region. Dropsonde, radiosonde, and aircraft remote sensing data were
used in the validation studies. The results demonstrate the utility of the S-NPP CrIS and Metop-I1ASI data.

“Dual-Reqression’” Retrieval Algorithm™ “Global Hawk SHIS/Dropsonde Data’”’ Hurricane Edouard (9/16/14

The “_Environmental" GH

Global clear soundings Global cloudy soundings
Ultra-spectral sounder ! !
: Radiances (cloudy FM
measurements Radiances (clear FM) .( v FM)
Cloud height classes
I I
: Clear-trame.d. regression CIOUd-tram?d_ regression Airborne Vertical Scanning High Cloud Physics Lidar
coefficients coefficients Atmospheric Resolution Infrared (CPL)
: Profiling System Sounder (S-HIS)

(AVAPS)

Theoretical Statistics
-=-=--=----------=-=|>Radiance Observations

500 1000 1500 2000 2500 3000
Wavenumber [cm™]

% * w ! J B U.pwelling thermal rgdiation at ’ i
¢ Clear-trained EOF Cloud-trained EOF — | 33 oot 18 miorons, o Yo 4 . Ve A
regression retrieval regression retrieval 9 Dropsondes / fight 532/1064 nm Lidar Reflection wdp 0% S H I S S D" ,,,,,
_— ! , . P ropsonde
: : 1 1 Temperature, Pressure, Temperature, water vapor vertical Cloud structure and depth J | : , J ] . p :
gl : wind, humidity vertical profiles ' I '
Wavenunber o'} Sl ' | profiles RH cross section Hurricane Edouard Soundings Observed
cris . 20140916 Statistics for T (GDAS-Drop and SHIS-Drop! 20140916 Statistics for Td (GDAS-Drop and SHIS-Drop! Before the Eye Wall (dashed) and Inside the Eye (solid)
300 Cloud Top Altitude 12 > S e o Septomber 16, 2014
. Level where T, >T . for p> > e Rl ; 20 — . - - - .
N A O T T S I _ cloudy™ " clear 0T P~Pelg - < \ T~ —— SHIS Temp (153634)
: A ] S gl L% \1 e T 2 — — Dropsonde Temp (153634)
é ASUUUURE SOUPUNR. TN SO SR PPOPT E : : \\\ \\ ‘,.*" _.._-----—;:::::-__-.-——-- \ = 200 e s ! ——SHIS Temp (160314)
R 2 &oD ol o N el ST __ z 151 ——Dropsonde Temp (160314)
.............................................. @ _ _ “ao p i o= = = _
L R '15i00‘ T T R—TY N FO0F Flnal PrOﬁIe £ \:' {’ 2 :...m_' \\ ‘ 300 £
Wavenumber [cm’] . X - ‘_.p' X ,:‘ <' = 5
- from cloudy and/or clear retrievals g 5 /;/, g ot —— _ | | | @ 10! ]
‘l’ = e E BT ot 50 s —L 2
S ™ -------:------ . ; : - —
300 4L {"{\\ 4L ’::::-'?l' .‘:::l' “‘ — STD GDAS 700% =«
. . . Temperature, Humidity and Ozone profiles, Surface and % f~ee, A - =~ Mean GDAS : 50 ]
. . N BT - = STD SHIS § | : :
200 250 300 Cloud parameter at single FOV (15-km) resolution A —— YT - X === Mean SHIS 1000 i i i i
Temperature [K] 2r === Mean GDAS 21 T T S # 00:20 00:25 00:30 00:35 00:40
I{"‘ =— STD SHIS bl L T T ' ' ' : :
. ogge . . . . . . ° ° . e - - H——
* Smith, William L., Elisabeth Weisz, Stanislav V. Kireev, Daniel K. Zhou, Zhenglong Li, Eva E. Borbas, 2012: Dual-Regression Retrieval Algorithm for RRREINLLL e N s e N 0 500 590 540 560 5e0 2o
. . . . . 0 | | l i l | l | 0 - > ! ! | | | ! ! ! |-
Real-Time Processing of Satellite Ultraspectral Radiances. J. Appl. Meteor. Climatol., 51, 1455-1476. * N N Temperature Diflerence (10 ? ° vz 0 2 ewo Temperatuss Diffrence (x 10 12 o 10 2 ® 4 0 & 70 8 % 100 Temperature (k)

RH (%)

“SNPP Cal/Val-1 Airborne Mission (Ma “SNPP Cal/Val-2 Airborne Mission (March 23, 2014)"

° ° IO ISLAnce morm SUltimit areeniana= 1 1K
0 . . . 100
SUOmI-N PP callval-l Fllght TraCkS | —Raob (N 72.6 W -38.4 Time:14:19:00) | | | |
—_— ER2 over Greenland —CrlS (N 72.6 W -38.1 Time:14:180) . .
e CrlS Validation
~ 100} -
ARM-Cart- ITEN 200 |
S = 300 T -
1653 UTC Yy \‘\\
300} _ '-g \
' I /
; : =
Summit Station Greenland 2 aoo) i :
a )
400 - el
o M e L ‘ ’/ //
. . N = - \%&%‘H‘j&ﬁ? 500 - /// |
* 10 SNPP science flights B | | T, /B 2 500l | |
e 3 HysplIRI ‘piggy-back’ flights . E, R \\ l\\
Sﬁgsjwba,fmuam"ﬁnf&u?;r’lzon?’ jg o cu o Cris LI (K) 19:08 UTC) . 6001 ) . TG - ]
® e e e A ,\, A\ ' o s M 600 - = o~ N
Profile Validation at ARM-site (5/20/2013) cris w NN
00 o \
T e = T e =" " | | | . . | | -
o € ‘ 200 210 220 230 240 250 0 20 40 60 80 100
il 0. i Temperature (K) Relative Humidity (g/kg)

300 300

400 400}

ssure(mb)
re(mb)

5
500 3500,

Summary and Conclusion

* Ground-based and airborne Soundings are used to validate CrlS and IASI Retrievals
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* Utility is shown for observing stability changes associated with severe storm onset
L * Recent validation data obtained over Greenland are being used to improve satellite
sounding retrievals at high latitudes and over high terrain
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